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但是其中只有 28 个超强台风（33%左右）对 32 个研究区域产生显著影响。这些







在此基础上，本文利用 WRF_ARW 模式模拟了 2007 年第 0709 号台风圣帕






















































The western North Pacific is a region which is influenced by monsoon, 
complicated hydrological condition and terrain. It becomes a place where both warm 
and cold eddies are frequently observed throughout the year, and also intense tropical 
cyclones occur most frequently in the world. The existing literatures find that COEs 
may be influenced by typhoons in various ways. The preexisting cyclonic ocean 
circulation may influence the magnitude and the location of SST cooling which will 
cut down the water and heat flux to typhoon’s enhancement. And also the COEs may 
be intensified under appropriate conditions after the passage of a typhoon, which will 
also influence the responses of the upper ocean. The temperature response is different 
between inside and outside the COEs. Above all, there has been little investigation 
into the underlining physical processes of typhoon’s impact on COEs. In this paper, 
we explored the response of COEs by using satellite remote sensing data and model. 
Firstly, based on the daily sea level anomaly (SLA) data from 2000 to 2014, a 
modified eddy detection was used to systematically analyze the statistical 
characteristics of eddies under the influence of typhoons in this period. Although there 
were 85 super typhoons passing over a huge number of COEs, only 32 COEs were 
significantly impacted by 28 super typhoons. This paper also primarily investigated 
the activities including geometric and physical parameters such as the area, SST, 
SSHA, tropical cyclone heat content (TCHP) and eddy kinetic energy (EKE) of COEs 
influenced by super typhoons. Then, the responses of COEs to typhoons were studied 
by analyzing the correlation of these changes of parameters and the properties of 
typhoons like intensity, translation speed, and forcing time. The results showed that 
the changes of COEs were most sensitive to the forcing time. The pre-existing COEs 
also played a significant role in determining the strength and location of large SST 
cooling. 

















model with 1-D ocean mixed layer model and the three-dimensional 
Price-Weller-Pinkel ocean model was used to investigate the dynamical ocean 
response to Sepat (2007). The C3D included horizontal advection, vertical advection 
and vertical mixing process could better capture the upper ocean response than C1D, 
namely, SST cooling. This negative SST feedback cut down the water and heat flux to 
the intensification of typhoon, which reduced the precipitation in Taiwan at last. And 
the height of the boundary layer also had a close connection to SST cooling too. 
Thirdly, the upper ocean had significant responses under the influence of Sepat.   
There existed strong near-inertial currents which was in opposite phases in the surface 
mixed layer and in the thermocline. It was dominated by excitation of the first 
baroclinic mode. And the thermohaline responses showed temperature and salinity 
responses had a three-layer vertical structure, which was characterized by the cooler 
and saltier water in the surface layer, the warmer and fresher in the subsurface layer, 
and the cooler and saltier in the deeper layer. These responses were much stronger to 
the right of the typhoon track in the surface and subsurface layers. Based on the model 
output analysis, we found that the surface cooling was induced by vertical mixing, 
subsurface warming and cooling were related closely to vertical mixing and upwelling 
and upwelling was responsible for the cooling below the subsurface. At the same time, 
the pre-existing cyclonic eddy at the left side of the typhoon track became stronger 
with the increasement of vorticity and kinetic energy. The velocity decayed slower in 
eddy’s mixed layer, which meant there was much kinetic energy available to increase 
vertical shears for entrainment cooling. These led to striking cooling in the surface 
layer and warming in the subsurface layer. And the stronger upwelling in the water 
column also responsible for much cooling in the subsurface layer. The warming and 
cooling responsese in the subsurface layer were much stronger than outside the eddy. 
Key Words: Mesoscale cyclonic eddy; Typhoon; Statistical analysis; Coupled 

































程。西北太平洋是个中尺度海洋现象丰富存在的地方，如下图所示（引自 Pun et 
al., 2007），例如黑潮暖流和两个海洋涡旋集中地带（Yasuda et al., 1992; Qiu, 1999; 
Roemmich and Gilson, 2001; Hwang et al., 2004）。在这两个涡旋集中地带，全年
都可以观测到气旋涡与反气旋涡的存在。北部涡旋集中带（Yasuda et al., 1992）
位于日本东南部的黑潮延伸体地区（30°-40°N, 140°E-180°W），南部涡旋集中带
（Qiu, 1999; Roemmich and Gilson, 2001; Hwang et al., 2004）位于北太平洋亚热
带靠近西向副热带环流中心的逆流区域（18°-25°N, 122°-160°E）。北部集中带的





















图 1-1 西北太平洋的水文地理分布（引自 Pun et al.，2007） 


































暴（17-32 m/s）、一级台风（33-42 m/s）、二级台风（43-49 m/s）、三级台风（50-58 
m/s）、四级台风（59-69 m/s）和五级台风（>69 m/s）。其时间尺度从 2-3 天到近
一个月；空间直径达到 600-1000 km。通常在研究热带气旋对上层海洋的影响时，
关注其风速大于 17 m/s 的范围，作为其大风区域的边界（Sun et al., 2014）。 








自 Peduzzi et al., 2012） 
Fig. 1-2 Location of the western North Pacific （black box）and East Aisa shown 
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